Central pontine myelinolysis (CPM) 
Introduction

Central pontine myelinolysis (CPM) and extrapontine myelinolysis (EPM) are osmotic demyelination syndromes (ODS) that were originally described by
. This syndrome has extremely diverse clinical manifestations ranging from a mild tremor or dysarthria to locked-in syndrome and the prognosis can be highly heterogeneous from complete recovery to progression and death (2, 3) . The cause and pathogenesis of ODS remain unclear. However, several concomitant chronic diseases predispose patients to developing ODS (4) . Among these, the most frequent conditions are chronic alcoholism, rapid correction of hyponatremia and liver transplantation (5, 6) . Here, we describe a patient who was a chronic alcoholic and he suffered with ODS without hyponatremia during alcohol withdrawal and the patient eventually had a good recovery.
Case Report
A 45-year-old man visited the ER with progressive dysarthria and dysphagia that he had for the previous 2 days. These (Fig. 1A and 1B) . Diffusion-weighted image (DWI) showed marked hyperintense lesions corresponding to the areas of high signal intensity lesions on T2-weighted image (Fig. 1C and 1D ). Apparent diffusion coefficient (ADC) image showed low signal intensities in the central pons, but isointense signals in the extrapontine lesion ( Fig. 1E and 1F) .
F i g u r e 1 . T h e i n i t i a l MRI p e r f o r me d i n t h e E R. T h e a x i a l T 2 -we i g h t e d i ma g e s ( A, B ) s h o w t h e c l a s s i c a l t r i d e n t s h a p e l e s i o n o f t h e p o n s ( A) a n d t h e e x t r a p o n t i n e l e s i o n ( B ) , i n c l u d i n g t h e b a s a l g a n g l i a a n d t h a l a mu s . T h e d i f f u s i o n -we i g h t e d i ma g e s s h o w h i g h s i g n a l i n t e n s i t y i n t h e c o r r e s p o n di n g r e g i o n s , b u t t h e s i g n a l o f t h e p o n t i n e l e s i o n ( C) i s h i g h e r t h a n t h a t o f t h e e x t r a p o n t i n e l e s i o n ( D) . T h e ADC ma p s h o ws a l o w s i g n a l i n t h e p o n t i n e l e s i o n ( E ) a n d a n i s o i n t e n s e e x t r a p o n t i n e l es i o n ( F ) .
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The symptoms gradually improved, except for mild bilateral facial palsy and slight dysarthria, after 1 month with only supportive treatment and physical therapy. The one month follow-up MRI showed reduced hyperintensities in the extrapontine lesion on FLAIR images (Fig. 2C and 2F ).
In contrast, the hyperintensities in the pontine on T2/FLAIR image were changed to a cavitary signal lesion on T1-and T2-weighted images ( Fig. 2A, 2B, 2D and 2E ).
Discussion
CPM and EPM are demyelinating disorders that are caused by osmotic disturbances. Although most of the cases of ODS have been reported in association with rapid correction of hyponatremia (7, 8) , ODS has also been reported in cases of hyperosmolarity secondary to severe hyperglycemia and azotemia without significant shifts of the serum sodium (9) (10) (11) . The prevailing hypothesis for the genesis of ODS implicates a reduced adaptive capacity of the neuroglia to large shifts in the serum osmolarity (12, 13) . But this hypothesis cannot exactly explain why many patients who have received rapid sodium correction do not develop ODS and also why patients who had mild hyponatremia slowly corrected can develop ODS (14) (15) (16) (20, 21) , the relative minor osmotic derangement due to the inherent lack of glucose or glycogen may predispose a person to ODS (14) . Similarly (17, 23, 25, 26) , but the signal of the extrapontine lesion was variable. The extrapontine lesions related to the rapid correction of hyponatremia showed cytotoxic edema on the DWI and ADC map (23, 26) . One case report associated with alcoholics suggested that the extrapontine lesion occurred due to vasogenic edema (25) 
. The underlying chronic diseases may be central to the development of ODS. Chronic alcoholism is the most common predisposing condition for developing ODS (2). In particular, the majority of the cases of ODS with normonatremia were associated with chronic alcoholism (17). For the cases associated with chronic alcoholism, many patients developed ODS during the terminal stage of binge drinking, yet there have been a few case reports of ODS after alcohol withdrawal (18, 19).
F i g u r e 2 . T h e f i r s t MRI ( A, B , C) a n d f o l l o w-u p MRI ( 1 mo n t h ) ( D, E , F ) . T h e i n i t i a l T 2 -we i g h t e d i ma g e ( A) a n d F L AI R i ma g e ( C) s h o w h i g h s i g n a l i n t e n s i t y i n t h e p o n t i n e a n d e x t r a p o nt i n e l e s i o n s , a n d t h e T 1 -we i g h t e d i ma g e s h o ws s l i g h t l o w s i g n a l i n t e n s i t y i n t h e p o n t i n e l e s i o n . T h e o n e -mo n t h f o l l o w-u p MRI s h o ws c a v i t a t o r y l e s i o n i n t h e p o n s ( D, E ) a n d ma r k e d i mp r o v e me n t o f t h e e x t r a p o n t i n e l e s i o n ( F ) .
Considering that ODS tends to occur in patients with a chronic medical condition such as dialysis, liver failure and transplantation, carcinoma and various types of cachexia from different causes
